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2 ), where បϭthe photon energy, E o ϭthe average single oscillator ͑Sellmeier͒ energy gap, and E d ϭthe average oscillator strength, which measures the strength of interband optical transitions. Form ͑1͒ was used to calculate n at ϭ589.3 nm (n D ) and n at ϭϱ (n ϱ ), and the dispersion constant A. The total mean polarizabilility for each compound was calculated using the Lorenz-Lorentz equation: ␣ e ϭ3/4 ͓(V m ) (n ϱ 2 Ϫ1)/(n ϱ 2 ϩ2)], where V m is the molar volume in Å 3 . Provided for each compound are: 
Introduction
Refractive indices (n) and their dispersion are useful for the characterization of synthetic materials and minerals and for the prediction of linear and nonlinear refractive indices (n 2 ). Nonlinear ␣ e ϭ1/b͓͑V m ͒͑ n ϱ 2 Ϫ1 ͒/͑ n ϱ 2 ϩ2 ͔͒, ͑1͒
where V m is the molar volume in Å 3 , bϭ4/3 ͓Lorentz ͑1880͒; Lorenz ͑1880͒; Tessman et al. ͑1953͒ ; Kip ͑1962͒; Anderson ͑1974͔͒ and n ϱ is the value of n extrapolated to infinite wavelength from a Sellmeier equation and ͑2͒ the additivity rule for the compound M 2 MЈX 4 . The additivity rule states ␣ e ͑ M 2 MЈX 4 ͒ϭ2␣ e ͑ M 2ϩ ͒ϩ␣ e ͑ MЈ 4ϩ ͒ϩ4␣ e ͑ X ϭ ͒, ͑2͒
where ␣ e (M 2 MЈX 4 ) is the total polarizability of the compound M 2 MЈX 4 and ␣ e (M 2ϩ ), ␣ e (MЈ 4ϩ ), and ␣ e (X ϭ ) are the electronic polarizabilities of M 2ϩ , MЈ 4ϩ , and X ϭ , respectively. Using these relations, sets of ion polarizabilities were derived from data on the alkali halides and alkaline earth chalcogenides by Tessman et al. ͑1953͒ ; Pirenne and Kartheuser ͑1964͒; Wilson and Curtis, ͑1970͒; Boswarva ͑1970͒; Coker ͑1976͒; Raghurama and Narayan ͑1983͒; and from data on a variety of minerals by Lasaga and Cygan ͑1982͒.
During the course of the determination of an improved set of electronic polarizabilities, it was necessary to obtain a relatively complete database of refractive indices and dispersion over the visible part of the spectrum ͑400-700 nm͒. Although dispersion data such as those given in the compilations of Hintze ͑1897͒, ͑1933͒, ͑1938͒, ͑1960͒; Doelter ͑1914͒, ͑1917͒; Li ͑1980͒ and the Landolt-Börnstein ͑1962͒, ͑1969͒, ͑1979͒, ͑1981͒, ͑1996͒, ͑hereafter referred to as LB͒ series have been published, there was no central location for these data and it was frequently necessary to go to original publications to obtain dispersion data. Often there is no indication of the reliability of the data. In order to obtain n ϱ and dispersion constants, it is convenient to use Sellmeier analyses. Sellmeier constants have been provided for many compounds in these publications, but because of the large variety of Sellmeier equations ͓Tropf et al. ͑1995͔͒ , analysis using a common Sellmeier equation was not available.
To remedy this situation a literature search from the mid 1800s to the present was done to provide a relatively complete list of refractive indices and dispersion for minerals and synthetic fluorides and oxides ͑509 oxides and 55 fluorides͒. To be of use in the LL analysis, it is necessary that composition and unit cell volumes be available. Using the dispersion data and the one-term Sellmeier equation described by DiDomenico and Wemple ͑1969͒, we calculate dispersion parameters, the long-wavelength index n ϱ , and n D , the index of refraction at the Na D line. Using estimated experimental errors in n, comparisons of data on like compounds and trends in n and dispersion in structural families, we make a critical evaluation of the data. Finally, from the values of n ϱ , the unit cell volumes, and the LL equation, we calculate the total mean polarizability ͗␣ e ͘ for each compound.
Presentation of Data

Composition, Characterization, and Source
This publication provides the composition, the refractive indices at ϭϱ (n ϱ ), and 589.3 nm (n D ), molar volume of the compounds V m , volume per anion V o , total mean electronic polarizabilities ͗␣ e ͘, the mean dispersion parameters ͗A͘, ͗B͘, ͗E o ͘, and ͗E d ͘, along with documentation providing an indication of the method of measuring n, the precision of the measurement of n, and source reference in an easily accessible form. Molar volume V m is the unit cell volume divided by Z, the number of molecules per unit cell. Volume per anion V o is defined as the molar volume divided by the number of water molecules and anions (H 2 In those cases where single crystal data were not available, ceramic or polycrystalline sample is specified.
In the case of minerals we give the mineral name, the color, and where available, the source of the specimen. Mineral compositions are generally those given by the original author. Following the composition, the symbol * refers to well known compositions, either as-grown synthetic crystals or analyzed compositions of minerals. Many values of n and dispersion for oxides and minerals have been reported in the literature but we have only included those for which the unit cell is known and the composition is relatively certain. In some instances such as phenacite (Be 2 SiO 4 ), even though no analysis was reported in the original papers, the data were included because of the high probability of the composition being correct. Many compositions, especially those reported in LB ͑1962͒, ͑1969͒, ͑1979͒, ͑1981͒, ͑1996͒; Hintze ͑1897͒, ͑1933͒, ͑1938͒, ͑1960͒; and Doelter ͑1914͒, ͑1917͒ are uncertain or questionable. In the case of the minerals, narsarsukite, leucosphenite, and sodalite, even though the analysis or unit cell dimensions are not well known, we have included the data because the refractive index was well determined. For these entries, we have used in parentheses the nominal or ideal compositions. In some cases, data from LB was omitted if the composition was uncertain and there were other examples available where the composition was known, e.g., garnets, cordierites, and beryls. In some instances such as for KH 2 PO 4 , where a number of accurate determinations of n have been made, we have included only 1 or 2 of the more accurate measurements.
Finally, we give the source of the data. In many cases, we give the compilation from which the data were taken, e.g., Palik ͑1991͒; Hintze ͑1897͒, ͑1933͒, ͑1938͒, ͑1960͒; or Landolt-Börnstein ͑1962͒, ͑1969͒, ͑1979͒, ͑1981͒, ͑1996͒. When convenient, we give the original reference using the CASSI ͑Coden listed in the Chemical Abstracts Service Source Index͒ ͑1999͒. Appendix 1 lists the Codens used in this paper. The effective cutoff date for literature search is January 2000, whereas the earliest source was around 1850. Although Table 1 lists many of the dispersion data published between 1850 and 2000, it is not meant to be a complete tabulation. Overall, we present data for 509 oxides and 55 fluorides.
Method of Measuring Dispersion or n ؕ
Although prism techniques have been used in the majority of dispersion determinations, a variety of other techniques have also been used. We include a code describing the method used to measure the refractive indices. The prism method using either minimum deviation or perpendicular incidence ͓Tilton ͑1935͒; Tilton et al. ͑1949͒ ; Werner ͑1968͒; Tentori and Lerma ͑1990͒; Medenbach and Shannon ͑1997͒; Medenbach et al. ͑2001͔͒ has been used most often ͑about 60% of the data given here͒ and can give the refractive indices accurate to the fourth or fifth decimal place. The immersion method ͓Werner ͑1968͒; Verkouteren et al. ͑1992͔͒ ͑about 10% of the data given here͒ is less accurate but can give values accurate to the 4th decimal place. Infrared reflectivity ͑IR͒ measurements in conjunction with KramersKronig analysis or the Lorentz oscillator model and classical dispersion theory ͓Barker ͑1964͔͒ give the long wavelength dielectric constant, ϱ ϭn ϱ 2 , from fitting the parameter ϱ to the reflectivity data. In general, data obtained in this manner ͑about 10% of the data given here͒ are accurate to the third decimal place. Some papers use an independent measurement of n ϱ and it is not always possible to distinguish these values from the fitted values. When both IR and minimum deviation measurements have been made, they have both been tabulated for comparison. Ellipsometer methods ͓Jelli-son ͑1997͒; Jellison and Modine ͑1997͔͒ have been used more recently and give results somewhat less accurate than prism methods. We have compared several sets of data using both ellipsometer and prism methods and find agreement to Ϯ0.02-0.05. Critical angle methods including the use of the Abbe-Pulfrich refractometer ͓Straat and Forrest ͑1939͒; Tilton ͑1942, 1943͒; Hurlbut ͑1984͔͒ have been used often but not in determining dispersion. Finally, interference methods using a Michelson-type interferometer have also been used for determining dispersion ͓Grehn ͑1959͒; Werner ͑1968͒; Moskalev and Smirnova ͑1987͒; Shumate ͑1966͔͒. The method of measuring n is not always given. Values quoted to four decimal places in LB were assumed to be obtained by prism methods and therefore to be accurate to Ϯ0.0001-0.0005, except when indicated otherwise.
Sellmeier Analysis
There are many dispersion formulas that have been developed to fit the refractive index over a wide range of frequencies. Many of the most common formulas are described by Tropf et al. ͑1995͒ . However, the single-term Sellmeier equation used by DiDomenico and Wemple ͑1969͒ and Wemple and DiDomenico ͑1971͒ has the advantages of simplicity and of providing derived parameters that have physical significance. In the form 1/͑n 2 Ϫ1 ͒ϭϪA/ 2 ϩB, ͑3a͒
A, the slope of the plot of (n 2 Ϫ1) Ϫ1 versus Ϫ2 in units of 10 Ϫ16 m 2 gives a measure of dispersion and B, the intercept Reflectivity data, classical oscillator model, Kramers-Kronig analysis. 4 Ellipsometry method. 5 Critical angle method. 6 Interference method. Probably contains Fe. of the plot at ϭϱ, gives n ϱ ϭ(1ϩ1/B) 1/2 . In Appendix 2, we give alternative forms of this equation. The n ϱ values derived from Eq. ͑3a͒ are necessary for the correct application of the Lorenz-Lorentz relation to obtain ion polarizabilities. The values of n ϱ derived in this paper from one-term Sellmeier analyses of data from the visible region results in n ϱ that comes only from electronic transitions. This n ϱ is distinctly different from the dielectric n ϱ derived from the dielectric constant o ϭn ϱ 2 , obtained in the kHz-MHz region where both lattice vibrations and electronic transitions contribute to the dielectric constant. This is shown graphically by Tropf et al. ͑1995͒ in their Fig. 1, p. 33.13 and is illustrated numerically by the value of refractive indices of quartz where from optical data, ͗n ϱ ͘ϭ1.547, and from dielectric constant data at 1 kHz, ͗n ϱ ͘ϭ2.135 ͑Shannon, 1993͒.
An alternative form ͓Wemple and DiDomenico ͑1971͒; Wemple ͑1973, 1977͔͒ is
where in a single oscillator model បϭthe photon energy, E o ϭthe average single oscillator ͑Sellmeier͒ energy gap in eV, and E d ϭ the average oscillator strength in eV, which measures the average strength of interband optical transitions and E d is related to physical parameters by the expression
where N c is the cation coordination number, Z a is the formal valence of the anion, N e is the effective When numerical values were given, we have used those data to determine the one-term Sellmeier parameters ͓Eq. ͑3a͔͒. When data were presented in the form of different Sellmeier equations, we used the equations to calculate numerical dispersion data for use in Eq. ͑3a͒ and when data were provided only in graphical form, the dispersion data were taken from these plots.
Error Limits
Where possible, we have given error limits as reported; when no error limits were reported, we have either stated that or estimated the errors. Following the composition, the symbol ϩ refers to compounds with the most reliable refrac- 1900s and for which four significant figures are quoted in the original papers are assumed to be measured by prism methods. Table 1 provides 73 measurements on 55 fluorides, 9 measurements on chlorides, and 750 measurements on 509 oxides. In the table we give the specimen composition and source, the refractive indices at ϭϱ and 589.3 nm, molar volume V m , volume per anion V o , electronic polarizabilities ␣ e , the mean dispersion parameters, A, B, E o , and E d , along with indices that provide an indication of the method of measuring n, the estimated error in n, the reliability of the composition and refractive index data, and source reference in an easily accessible form.
Results and Discussion
Comparison of Data Using Different Methods
In 
Analysis of Dispersion Values
Dispersion values A range from ϳ40 to 260ϫ10 Ϫ16 m 2 . Their distribution is shown in Fig. 1 In 
